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CONVERSION FACTORS FOR U.S. CUSTOMARY TO METRIC (SI)
UNITS OF MEASUREMENT

To Convert from To "uLciply By

angstrom 46ecrs (a) 1.000 000 x E -10 N

atmosphere (normal) Kilo pascal (kPa) 1.013 25 X E -2

bar kilo pascal (kWa) 1.000 000 X E *2

barn Cmeotr
2 

(a2) 1.000 000 x E -28

British itermal uniL (ChersocheaLcaL) joule (J) 1.054 350 X Z -3
cal (thoeromchemicei)/ce

2  seta joule/ 2W• 2 6.18& 000 x E --

calorie (theruochemical) Joule (M) 4.184 000

calorie (cherouchemical)/l joule per kilogram (J/kg)g 4.184 090 X E -63.

curio gigs becquerel ((,bq) 1* 3.700 000 X E *I I
degree Celsius degree kelvin (K) * VC4 + 273.15

degree (angle) radian (rad) 1.745 329 X E -2

degree Farenhaet degree kelvin (K) t - (F * 459.67)/
1.8 "

electron volt joule (M) 1.602 19 X E -19

erg Joule (M) 1.000 000 X E -7

ere/seco"d Watt (W) 1.000 000 x K -7

foot moter (a) 3.048 000 x [ -1

foot-pound-force Joule (M) 1.355 818

gallon (U.S. liquid) moetr3 
(a3) 3.785 412 X E -3

tnac moetr (m) 2.540 000 x 9 -2

jerk Joule (M) 1.000 000 X K *9

joule kilogram (W1ks) (radiation I
dose absorbed) gray (Gy)5 1.000 000

kilotons cerejoulee 4.183

kip (1000 Lbf) newton (u) 4.448 222 X K +.3

ktp/inch
2 (kMe) kilo pascal (.Pa) 6.894 757 X Z +3

ktap newton-oecondlmZ (11-l/ 23 t.000 000 X E 42

atcro, moter (a) 1.000 000 X K -6

all moter (m) 2.540 000 x K -5

mile (international) mater (a) 1.609 344 K K #3

ounce kilogram (kg) 2.834 952 x E -2

pound-force (lbf avoirdupois) newcon (.) 4..448 222

pound-force inch newcon-ester (1.N) 1.129 848 X E -t

pound-forceolich noecon/meter (4/a) 1.751 268 X E -2

pound-force/fose
2  

kilo pscaL (kPa) 4. 788 026 X E -2

pound-force/linch 
2 

(paL) kilo pascal (kPa) 6.994 757

pouad-este (lM avoirdupo•s) kilogram (kg) 4.535 924. X E --

pc~sd-meaa-foet* (imment of inertia) kilogram-ameer tke-a) .. Z'14 Oil X E -2

pound-emos/foot 3  
kilogram-moter (kqlm1o 1.061 846 K E •

red (radiation dose absorbed ;ray (Cv)b 1.000 000 X E -2

roentgen coulomb/ktlogram (C/kg) Z.579 760 X E -4

shake second (s) 1.000 000 K E -d

%Usl kilogram (kg) 1.459 390 K E -1

torr (m Hg* 0- C) kilo pascal (kPal 1.333 22 X K -1

*The gray (Gy) is the accepted ýS unit equivalent to the energy imparted

by ionizing radiation to a ma.,- and corresponds to one joule/kilogram.
"'The becquerel (Bq) is the St unit of radioactivity; 1 Bq 1 1 event/s.

iii



TABLE OF CONTENTS 5-"

Section Page

CONVERSION TABLE .. . ..... ..... . . .......
LIST OF ILLUSTRATIONS ......... ........... v
LIST OF TABLES .......... ............... v
INTRODUCTION 1O, ,...,.."
1.1 BACKGRUND ._. .: . . °. . . . . . i .1
1.2 PURPOSE OF TEST .. . . . . . . . . I

2 APPROACH .2
2.1 GENERAL. . _ .-.-- . . . . . . . . .2
2.2 TRANSMITTER AND ANTENNA . . . . . . e .2
2.3 RECEIVERS . .3
2.4 cONDUCT OF THE S . . . . . . . . . .3

3 RESULTS . * 9. . . . . .9 5
3.1 COVERAGE FROM GOAT fOUNTAIN . . . . . .5
3.2 COVERAGE FOR LFA 1 . . . . . . . . . .5
3.3 COVERAGE FROM MOUNT TIEFORT . . . . . .°5
3.4 GENERAL COVERAGE . .. . .6
3.5 RECEIPT OF SIGNALS INSIDE A TANK° , .6
3.6 BATTERY LIFE . . . . . . . . . . . . .6

4 CONCLUSIONS . . . . . 9 . , , , , , , .23

5 RECOMMENDATIONS . . . . . . w ,2 24

Attachments

1 TEST PLAN , , , . . , , , . . , . , . ° . .25
2 TRANSMITTER . , , , , , , . , , . * , , , .43
3 MODEN PLUS . . .. . . 9 47
4 ANTENh'A 9 . * e 9 * 9 * * . 9 51
5 PAGELS/RECEIVERS . . . o . . 9 .... . . .53

U

."

o.5•

iv"'



LIST OF ILLUSTRATIONS

Figure Page

1 RECEIPT OF .NSMISSIONS FROM GOAT
MOUTAIN . . . . . . . . . . . . . . .7

2 RECEIPT OF TRANSMISSIONS FROM LFA 1 . . . .8
3 RECEIPT OF TRANSMISSIONS FROM MOUNT

TIEFORT o o * o . . . * . o 9 . . 9 . . 9
4 COMPOSITE RECEIPT OF TRANSMISSIONS FROM

COMBINED SITES . . . . . . . . .10

LIST OF TABLES

Table Page

RECEIPT OF TRANSMISSIONS PROM GOAT
MOUNTAIN . . . . . . . . . ,

2 RECEIPT OF TRANSMISSIONS FROM LFA 1 . . . .15
3 RECEIPT OF TRANSMISSIONS FROM MOUNT

TIEFORT . . . . . . . . . . . . . . . . .19

Accession Fo-
NTIS G..ý• -"
DTIC TAB5E

By-
Distrlbult!.n/ __.

!Availability Coles
[JA-va±i ad/or

D13 S;Ciai

INS

va

Vo

@I



SECTION 1
INTRODUCTION

1.1 BACKGROUND

SAIC is currently conducting "-research on how to enhance •.
nuclear and chemical warfare training at the National • .
Training Centerp ý-This research has identified-, a need 4-f~ r
field simulators which provi'de appropriate indications of
the simulated environment. Part of the current reserach is
to provide preliminary designs for simulators of the IM-174
9ýadiacmeter, the IM-93 or 185 DOsimeter, and the M-43
Chemical Detrctor. A method of remotely controlling these
simulators 5yý utilizing off-the-shelf commercial pagers
appeared to be cost-effective. There appeared to be a
significant risk; however, in the ability of a transmission
system, constrained by acceptable power levels and
frequencies, to communicate with pagers througbnut areas of
interest at Fort Irwin,> As part of the rese-.rch defining
field simulator operational impacts, SAIC had conducted an
electromagnetic path loss survey on 27 and 28 October 1983
at Fort Irwin. (The survey is documented in Appendix B to
"Technical and Operational Impacts of Field Simulators on
the National Training Center" (draft technical report), SAI,
1 February 1984.) This[A survey measured path losses as high
as 163.1 dB near the frequency of the pagers. These
measured path losses raised considerable doubt t 4 .at the
pagers could adequately communicate when limited by
I'ransmission levels of twenty-five watts maximum which are
permissible at Fort Irwin. At the same time, operational
experience of Motorola pagers operating in urban areas
indicated that they would operate acceptably in the Fort
Irwin environment. Before proceding further with the field
simulator design based on pagers, it was essential to
resolve the question of whether or not they could operate
acceptably. To answer this question SAIC tested the paging
system at Ft. Irwin under field conditions. This report
describes the test, its results, conclusions and
recommendations. The test was conducted from 17 to 20
Septemeber 1984.

1.2 PURPOSE OF THE TEST

The purpose of the test was to verify the capability of
commercial off-the-shelf Motorola paging system to
communicate throughout an adequate area of Fort Irwin, so
that the system could be used to provide remote control of
nuclear and chemical field simulators. A secondary
objective •of--the-test"was to provide a mapping of the pager
communications coverage from selected transmission sites at
Fort Irwin. ,
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SECTION 2
APPROACH WY

2.1 GENERAL

Areas of interest in which nuclear and chemical simulators
might be used were identified by coordinating with members
of the Army Operations Group at Fort Irwin. An analysis
which included results of a previous field strength survey,
a requirement not to interfere with other systems, and
experience with other radio frequency (RF) systems at Fort
Irwin, indicated that three transmission sites had the ,J"._
potential of covering the entire area of interest while
satisfying all constraints. Since only one transmitter
could be economically obtained for the test, the total
coverage for three transmitters was measured by transmitting
from one site at a time and combining the results. Since
the system design is based on sequential transmissions from
the three transmitters, rather than simultaneous
transmissions, the assumption that test results from each
site are independent of the other sites appears to be valid.
On successive days the transmitter was installed on each
site and transmissions were made at exact five minute
intervals. Personnel in jeeps, with watches synchronized
with the transmitter crew, travelled prescribed routes
throughout the area and recorded where transmissions were
received and where they were not. Voice radio nets were
available to further coordinate the test. The test required
considerable advance coordination for permission to transmit
on a given frequency, power levels, transmitter location,
range clearance, ground transport, helicopter transport,
electic power, and RF voice communication. Identification
of coordination required and accomplishment of that
coordination will be useful later in defining corresponding
considerations and actions which will be required in
implementing the selected field simulators system. To
document and facilitate necessary coordination for the test,
a field simulation transmission test plan was prepared and
updated as appropriate. The final version of the plan is
provided in Attachment 1.

2.2 TRANSMITTER AND ANTENNA

The transmitter was a Motorola Paging Universal Remote
Control (PURC), Model Number C73JZB, with a power output of
50 to 100 watts and a frequency range of 132 to 174 MHz.
For the test it was set to a frequency of 148.825 MHz. ..
Power output of the transmitter for the test was fifty watts
which was attenuated by an estimated factor of two by the
100 foot antenna lead, so that the power input to the
antenna was approximately, twenty-five watts. A brochure
describing the transmitter is provided in Attachment 2.

2



Address codes and messages to the pagers were input to the
transmitter using a Motorola MODEN Plus, Model Number
EOBPLS2000 T. A brochure describing this equipment is
provided in Attachment 3.

The antenna incorpo,:ated an off-the-shelf Decibel Products
Model DB-224 mast and array. When this two piece antenna
was assembled its length was 255 inches. This antenna was
combined with an '&AIC special design, portable mast, base,
and reflector. The base consisted of a tripod and twenty
foot steel mast which when assembled, and anchored by about
fifteen sandbags provided integral necessary stability in
high winds. When disassembled the entire antenna assembly
could be carried Ln a truck or internally in a UH-l
helicopter. The antenna focused power, downward and over
about a 220 degree arc. There was also a reduced power rear
lobe. The downward focusing and reduced rear lobe will
reduce any problem of interference with Goldstone and
spectrum analysis receivers mounted at the tops of Mount
Tiefort and Granite Peak. A brochure describing the DB-224
and a drawing of th~e SAIC antenna assembly are provided in
Attachment 4. ."'

2.3 RECEIVERS

Two two types of receivers were used. One was a Motorola
ENVOY model off-the-shelf pager which simply provides an
output signal (selectable as an audio signal or blinking
light). This page is used in the design of the chemical
detector simulator, and is the most economical design where
only an or/off signa3 is required. The other receiver was a
Motorola Model BPR 2000 pager, which is also off-the-shelf.
This pager can raceive signals of up to twenty-four
characters in length. This pager is used in the design of
the radiacmiter and dosimetec field simulator. Its use is
appropriate in applications where more information (e.g.
radiation rate levels) is required. Brochures describing
the two pagers are provided in Attachment 5.

2.4 CONDUCT OF THE TEST

For the first day of monitoring, the transmitter location
was Goat Mountain. The transmitter was located about two
hundred meters to the w;est of the Amex generator and _

antennas location on G at Mountain. The test antenna was
pointed to the west. Th-s provided essentially line of % .
sight coverage throughout the Live Fire area, and also
provided some coverage of the east end of South and Central
corridors. For the sec.ond day of monitoring the transmitter
was placed on LFA 1, with the antenna pointed to the south
east. This provided coverage primarily of Central Corridor
and the east and west ends of South Corridor. For the third
day of monitoring, the transmitter was placed at the NASA

3



Site on Mount Tiefort with the antenna pointed to the south
east. This provided coverage primarily to South Corridor,
with some additional coverage of the east end of the other
corridors.

Four monitor teans were used, with one monitor team in each
corridor (South, Central, and Live Fire), and one monitor
team concentrating on areas of special interest for the
particular transmission site. Each day the monitor teams
assigned to corridors followed the same path. Paths had
been selected based on coordination with NTC operations
personnel to cover areas of difficult reception and areas of
particular interest in nuclear and chemical warfare
operations, as well as to measure overall area coverage.
Each monitor team was mounted in a jeep provided by the
Army. The team consisted of two people: an Army driver,
who was a noncommissioned officer familiar with operations
in the area, and a recorder. Two recorders were Army
noncommissioned officers and two were engineers or
technicians from SAIC and Motorola. Each team was equipped
with one of the two types of pagers described in Section 2.3
above.

At the beginning of the test each day, monitor teams wer.-
initially positioned where receipt of the first signal w'as

essentially certain. Voice communication with each team. and
the transmission site was established using a combination of
radio nets with VRC-46 tactical radios and commercial
radios. When it had been confirmed that all monitor teams
had received the first page, all monitor teama moved out on
their assigned monitor routes. Duritng the test,
transmissions were made every five minutes. Each monitor
team plotted on a map its location at the time of
transmission and indicated whether or not a signal was-
received on its pager.

4
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SECTION 3 """
RESULTS

Figures 1 through 4 (following page 6) show the points at ," '
which receipt of transmissions were tested. A gray circle
represents a successful receipt of the signal. A dark
square indicates a failure to receive a transmission. The
figures are based on reductions of Ft. Irwin North and
South 1:50,000 maps. Grid squares are one kilometer on a
side.

3.1 COVERAGE FROM GOAT MOUNTAIN

The transmitting ancenna was located on Goat Mountain at
coordinates (495293) and pointed at 240 degrees azimuth.
The 220 .degree main lobe of the antenna pattern is shown by
the dotted lines. Coverage from Goat Mountain is shown in
Figure 1. Coordinates at which readings were taken, and
results of readings are shown in Table 1. All points in the
Live Fire Corridor could be covered from this site.
Transmissions were received at the bottom of a canyon about
two miles to the rear of the antenna and at the base of
hills directly in front of the antenna where the hill
appeared to most effectively block the line of sight to the
transmitting antenna.

3.2 COVERAGE FROM LFA I

The transmitting antenna was located cn LPA 1 at coordinates
(376212) and pointed at 150 degrees azimuth. Coverage from
LFA 1 is shown in Figure 2. Coordinates at which readings
were taken and results of readings are shown in Table 2.
All points in the Central Corridor were covered except for a
small area in the western end of the corridor. This area
was covered by transmissions from Mt. Tiefort, however,
transmissions were also received throuqhout the Red Lake
area at the east end of the South Corridor. This area had
been identified as one in which all types of radio frequency
tranismissions were severely limited.

3.3 COVERAGE FROM MOUNT TIEFORT

The transmitting antenna on Mount Tiefort was located at the
NASA Site, coordinates (401031) and pointed at 150 degrees
azimuth. Coverage from Mount Tiefort is shown in Figure 3.
Coordinates at which readings were taken and results of
readings are shown in Table 3. All points in the South
Corridor were covered except for the Red Lake area at the
east end of the corridor and a small area in the east end in
Grid Square (5110). The Red Lake area was covered however
from LFA 1 and Grid Square (5110) appears to be covered from
Goat Mountain.

5



From Mt. Tiefort, the areas in the west end of central
corridor, which were missed by transmissions from LFA 1,
were adequately covered.

3.4 GENE&%L COVERAGE

Figure 4 shows the coverage from the combination of all
three transmission sites. All areas were covered by
transmissions from at least one site. Parts of the Red Lake
area at the east end of the South Corridor were covered only
by transmissions from LFA 1. Parts of the west end of the
Central Corridor received transmissions only from Mount -.

Tiefort. Much of Live Fire received transmissions only from *

Goat Mountain.

There are about six isolated points at which a dark square
is not covered by a gray circle. These darx squares are
points where the monitor team was located at the time of a.
transmission from a site which did not cover that point. On
days when these points would have been adequately covered,
the monitor team was not at these exact points when a
transmission was made, since the monitor team followed a
prescribed route, but did not go to a specific point for

S each transmission-.--In-each-such case, after examining the
terrain and antenna locations, it appears valid to project
coverage of these points based on coverage of nearby
locations with similar lines of sight to a transmitter.

3.5 RECEIPT OF SIGNALS INSIDE A TANKI

In previous analysis and field strength tests it appeared
that it would not be possible to communicate directly with
pagers inside a tank or armored personnel carrier. To
verify this, a single test was made in which a pager was
carried inside an M-60 tank which was then completely
buttoned up. The tank appeared to be in its operational
configuration. Contrary to expectations, signals were
received from Mount Tiefort. The transmission path was line R -
of sight and about twelve kilometers long.

3.6 BATTERY LIFE

Fresh batteries were installed in pagers at the beginning of
each day. No other battery changes were required.
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B.0

Table 1. Results of transmission test from Goat Mountain.-I

Transmissions were received by the Live Fire Corridor

Monitor at the following coordinates:

Coordinates Time

444225 Not Recorded
429210
492220
509219
540215
557206
570212
571243
546240
540249
545259
505270
440285
407285
386282
362288
347278
368252
381256
401255
409271* 449270
465268
454288
472290
485265

There were no points at which the Live Fire Corridor Monitor
"did not receive transmissions from Goat Mountain.

.'

B-. • •m



Table 1. Results of transmission test from Goat Mountain
(continued).

Transmissions were received by the Central Corridor Monitor

at the following coordinates:

Coordinates Time

370127 Not Recorded
248170
212197
193188
186174
183157
193151
200149
223137
238124
260120
271106
294092
318088
535122
521111
510100
499098
465104
407107
427097
402081
375098
402108

Transmissions were not received by the Central Corridor
Monitor at the following coordinates:

Coordinates Time

346138 Not Recorded
324126
302118
295114
271124
264135
253149
248183
204148
210144
214142
220139

1.12 q



Table I. Results of transmission test from Goat Mountain
(continued).

Transmissions were received by the South Corridor Monitor at

the follcwing coordinates:

Coordinates Time

477987 1150 hrs
503991 1155
490988 1200
522997 1205
584.077 1220 ,
546 07 8 1225
536058 1230
524042 1235
492003 1300
476988 1310
476000 1325
375940 1330
337949 Assume 1335
299935 Assume 1346
263959 1345 -•
270965 1350
315983 1355
344996 1415
394960 1425
405962 1430 "4
410964 1435
422971 1440
468986 1450

Transmissions were not received by the South Corridor

Monitor at the following coordinates:

Coordinates Time

523039 1240
512022 1245
509016 1250
509011 1255 -

410945 1325
261958 - 1345
338972 Assume 1400
337973 1405
32AQ92 1410
364966 1420
405997 1455

13
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Table 1. Results of tiansmissior, test from Goat Mountain
(concluded).

Transmissions were received by the Roving Monitor at the
following coordinates:

Coordinates Time

491290 Recorded
496290 as
491277 Skown
481294
478288
468295
461292
465288
471283
447284
444285
434287
439268
443229
408199
371121 1250
361098
323054
311040
332029
337028
354023
359010
391002
446987
468986
496989
522998
372041 1425
582075 U
556227

Transmissions were not received by the Roving Monitor at the
following coordinates: I

Coordinates Time a.,,

388168
419993 1340
561023 1405/1410
570033 1420
548133
610175

14
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Table 2. Results of transmission test from LFA-l.

Transmissions were received by the Live Fire Corridor
Monitor at the following coordinates:

Coordinates Time

527219
511218
480215
464215
454213
440218
460235
419286
393280
401253
403248
406247
4C5259
415270
449287
456291 -
478286
539249
549259
541221
568231
574208
560203

Transmissions were not received by the Live Fire Corridor
Monitor at the following transmissions:

Coordinates Time

485258
474278
439285
376283 -.-
349291
349276
349260
350248
363247
375252
3 82254
397257 N j
429274
452263
468267
467292
487281
519261 15

77F



Table 2. Results of transmission test from LFA-l •I
(continued).

Transmissions were received by the Central Corridor Monitor
at the following coordinates:

Coordinates Time

323082
312085
282100
263115
259122
243126
235128
212143
184177
195193
218197
246170
271123
300111
318127
352135
371129
305109
321111
371118
378118
352076
392076
423090 , "v
420105
410114
430131
492132
531121
462107
440111

Transmissions were not received by the Central Corridor

Monitor at the following coordinates:

Coordinates Time

191152
255147

16.16 " "*9
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Tabie 2. Results of transmission test from LFA-l
(continued). E "

Transmissions were received ty tie South Corridor Monitor at
the following coordinates:

Coordinates Time

499046
521066
536078
557064
584075
575050 '
572041
567032
563028
554015
519996
511993
498990
481989
460978
443968
429958
359943
314938
282934
260957
268962
310980
320985
331982
333992
345991
349971
372961
396960
423971
466987

Transmissions were not received by the South Corridor
Monitor at the following coordinates:

Coordinates Time

389941 1320
302977 1350
410965 1430 .*.-

449975 1440

17
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Table 2. Results of transmission test from LFA-1
(concluded).

Transmissions were received by the Roving Monitor at the
following coordinates:

Coordinates Time Remarks

37021'2
390212 1200
394200
402201 Against Mountain
442221
481258
552233 1245
563221
580204 1255
586154 1305
593116 Lj
572047 /
565040 Way Back in Draw
565029 1325
341007
411952
406951
407949
382940 1410
331951
321969
293006
284023

Transmissions were not received by the Roving Monitor at the
following coordinates:

Coordinates Time ,.dmarks

491268 Against Mountain
511267
530251
491988 1335
466986 1340 ____

439969 1345

18



Table 3. Results of transmission test from K
Tiefort Mountain.

Transmissions were received by the Live Fire Corridor
Monitor at the following coordinates:

Coordinates Time

402249
349292
381281
411283
548259
546240
540221
554230
567235
567216
574196
564202
555205
54221 2
523215
452230
485259
475287
46 8294 •"""
4482 93
445288

Transmissions were not received by the Live Fire Corridor
Monitor at the following coordinates:

Coordinates Time

371254
347257
439281
480277
489274
538217
515216 

!A

497218 W
465215
467270
446271
415271

X..
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Table 3. Results of tramsmission test from
Tiefort Mountain (continued). O

Transmissions were received by the Central Corridor Monitor 01.

at the following coordinates:

Ccordinates Time

329078
318088
292092
281107
251125
230135
217140
201140
186153
184169
197192
217197
249191
249180
257147
284117
297113
320128
369129
308111
361118
370119
43 )132
493135
527121
502101
4C^'09
390105
372100
359089

Transmissions were not received by the Central Corridor
Monitor at the following coordinates:

Coordinates Time

511o07

20 A-.-'.
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"Table 3. Results of tramsmission test from

Tiefort Mountain (continued).w- Transmissions were received by the South Corridor Monitor at
the following coordinates:

Coordinates Time Remarks

353021

356011
354003
372999
401999
427990
447987
468985
449972
428958
418950
385939
348946
308936
276935
271965
291959
294974
312981
326984
326993
336995
344990
358963
374959
395960
411966
428973
447975
329030K 310039
"291024 Reading taken inside M60 Al

Tank (Buttoned up).

There were no points at which the South Corridor Monitor did
not receive transmissions from Tiefort Mountain.

21
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Table 3. Results of tramsmission test from
&. Tiefort Mountain (concluded).

Transmissions were received by the Roving Monitor at the
following coordinates:

4-" Coordinates Time Remarks

298002

306993
"326968
366944

"*' 393942
424954I 461980
469987
481002
491012
"512014
514023
530053
548078
563075
563025
"537006
503991

* 441987
407998
397002
356017
357046
362071
362096
369116
"399115
"429126
425091
405081
389078 Bottom of Small Canyon
"379076

Transmissions were not received be the Roving Monitor at the
following coordinates:

Coordinates Time Remarks

567070
570065

S5670 53
573052
572049 Edge of Small Canyon
567043 1105 Back into Small Canyon
571042

22
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SECTION 4
i CONCLUSIONS

,* Transmissions can be received by off-the-shelf Motorola
pagers throughout all areas of interest on the Ft. Irwin
reservation from at least one of the three transmission
sites tested while operating at acceptable power levels.
Althcugh future operational use or more extensive testing
may show that transmissions cannot be received in a few
isolated ravines or canyons from any of the three locations,
no such locations were found in the tests.

In at least some cases, transmissions can be received inside
completely buttoned-up M-60 tanks. No controlled test of
this capaility was conducted so more definitive results
under operational conditions are not available.
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SECTION 5
RECOMMEN DATION S

It is recommended that work be continued on the design of
*. field simulators in which Motorola pagers and transmitters

operating at approximately 150 MHz are used for remote
control of the field simulators.

It is recommended that further tests be conducted on the
capability of pagers inside tanks and armored personnel
carriers to receive signals.
It is recommended that tests be conducted using pagers in a
fully operational environment to insure that there is no
significant loss of effectiveness of either pagers or other
"electronic systems.

It is recommended that the process be initiated to secure a
permanently assigned -r~equency at Ft. Irwin to be used in
the operational training system for radio frequency control
"of pagers.

i

i
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ATTACHMENT 1TEST PLAN

FIELD SIMULATOR TRANSMISSION TEST PLAN

1.0 INTRODUCTION

1.1 Purpose of the Test

The purpose of the test is to verify the viability of the
concept of using a commerical off-the-shelf (COTS) Motorola
pager system as the common control system for nuclear and
chemical field simulators at the U.S. Army National
Training Center (NTC). The test will verify the capability
of the pagers to reliably receive control signals in the NTC
environment. A secondary objective is to obtain a rough
mapping of where signals can be received using a system of
the type tested.

1.2 Applicability

This plan is the basis for the test preparation,
coordination, and execution. In the course of planning, the
test the plan has been updated to include an increasing
degree of detail, and to reflect results of coordination and
planning meetings.

1.3 Content

This plan includes the following:

"* Purpose of the test

"* Test approach, including concept, equipment and
personnel requirements

"* Test preparation

"* Conduct of the test

* Recording and reporting

1.4 Test Organization

Test Director is Julius Ickler of Science Applications
International Corporation (SAIC). Deputy Director is Joe
Birney of SAIC. Names, addresses and telephone numbers of

25



test participants and those with whom coordination may be

required are in Enclosure 1.

2.0 APPROACH

2.1 Concept

Initially a transmitter and antenna of the type and having
the capability of the operational system will be placed on
Goat Mountain, LFAI and Mt. Tiefort respectively on three
successive days. A commercial encoder driven by a
microcomputer will provide a constant input of a typical
control message which will be repeated every minute
throughout the test period.

One monitoring party per corridor, mounted in jeeps, will
travel throughout each operating corridor (South, Central,
Live Fire) on selected routes. The routes will crisscross
each corridor so that a thorough sampling of reception in
the corridor is obtained. A fourth monitoring party will
monitor areas of importance for tha transmission site being
used that day. In areas of acceptable reception on roads,
moni.toring parties will also test reception in nearby
depressions or ravines. Each monitoring party will be
equipped with a standard COTS pager and a map. Each
monitoring party will track its location on the map and
record on the map its route and whether or not signals were
received on the pager.

One day will be required to test the transmission from Goat
Mountain with monitoring parties concurrently located in the
South Corridor, Central Corridor, and Live Fire Area.

On successive days, the transmitter will be moved to LFA 1
(Hill 1497), and Mt. Tiefort. For each transmitter
location, all three corridors will be tested in order to
evaluate the capability of the operational system when
signals may be sequentially transmitted from two or three
locations.

The transmitter and antenna package will be delivered by
wiotor vehicle for the Goat Mountain and LFAI sites. The
transmitter and antenna package will be delivered by motor
vehicle to the Ft. Irwin heliport, where it will be loaded
and delivered by U.S. Army helicopter to the Mt. Tiefort
NASA site. At the end of the day the helicopter will return
the transmitter to the heliport. The transmitter and
antenna package will be internally loaded on the helicopter.
Drivers, recorders, maps, and one-quarter ton trucks will be
provided by the Army as requested in the 19 June SAIC letter
to LTC Fitzgerald.

26



2.2 Equipment Required

2.2.1 Transmitter System 1 each

a. Transmitter (Motorola) 1 each

b. Encoder (Motorola) 1 each

c. Micro Computer Input (SAIC) 1 each ILI

d. Antenna SDI I each
220 degree cardioid 8 db

e. Control Radio (Net control 1 each
station) (Motorola)

f. Transport vehicle (SAIC) 1 each

2.2.2 Monitorinq Teams 4 each

a. 1/4-Ton Truck (GFE) 1/Team
b. Pager with spare batteries l/Team

(Motorola)

c. Maps (GFE) l/Team

d. Control radio (GFE) VRC-46 l/Team
(or equal)

2.3 Personnel

2.3 .1 Tran Q

a. SAIC 2
b. Motorola 2
c. AMEX part (electrical power technician

time to fuel generator, maintain
power generator, turn power
transmission at site on and
off at beginning and end of
each day)

2.3.2 Mobile M tr T= (four teams)

a. Pager Operator/Map Reader (SAIC) 2 (Army) 2
b. Driver (Army) 4

2.4 Data Reduction and RP..;rting U

27



2.4.1 monitoring Parties

Each monitoring party will provide daily to the test
director a map overlay showing its routes, points, and times
where control signals were received.

2.4.3 Site Peparation

Sites ready at three locations for antenna mounting with a
20 foot minimum mast height required. Power 60 cycles 120v
@ 6.7 amps during setup and testing.

3.0 TEST PREPARATION

Test preparation consists of securing permission and
clearance to use Ft. Irwin on the appropriate dates,
clearance to transmit under specified conditions,
arrangements to secure equipment and arrangements for
operational and logistic support. Enclosure 2 is a PERT
chart which shows the time critical actions. Enclosure 3
is a check sheet showing actions required, person to
accomplish the action, and deadline date. Spaces are ..4
provided for entering date of completion and remarks.

4.0 CONDUCT OF THE TEST

Test procedures are provided in Enclosure 4.

5.0 RECORDING AND REPORTING

Recording and reDorting requirements and procedures are
provided in Enclosure 6.

28



PERSONNEL INFORMATION

Program Monitor: Major Rudy Rushing (505) 844-3724
Major Johnnie Grant
Field Command, Defense Nuclear Agency

Program Manager: Dr. David Erickson, (619) 456-6458
SAIC

Deputy Program
Manager Test/
Director: Julius Ickler (619) 456-6357

SAIC
P.O. Box 2351
La Jolla, CalifornJa 92038

Deputy Test Director: Joe Birney (619) 456-6101

SAI Test Coordinators and Participants:

John Hafer (619) 456-6387
J.R. Robinson (619) 456-6694
Gerry Wilson (619) 456-6137

TRADOC Coordinator: LTC Fitzgerald (U04) 727-3978/2983
LTC Closkey

NTC Army Communications Command:

Maj. York (619) 386-3002
Mr. Cushman
Mr. Pankey

NTC Operations Group Contact: LTC Wyatt (619) 386-5087 ..:q

NTC AhEX on Site Manager: R. Besner (619) 386-1600

NTC SAI on Site Manager: R. Dickson (619) 386-5066

Motorola Coordinator: M. Coffin (619) 578-2222
M. Mosher
R. Roth

:;TC ILS COR: LTC Richard S. Meyers
AFZJ-DCI
(619) 386-3792

29 Enclosure 1
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PERSONNEL INFORMATION
(continued)

ARMY PARTICIPANTS

TEAM 1 (South Corridor) DRIVER: SEC R, Jackson

MONITOR: Ist day - Mark Coffin
(Motorola)

2nd day - R. Roth
(Motorola)

3rd day - G. Wilson
(SAIC)

TEAM 2 (Central Corridor) DRIVER: Sp4 B. Cunningham

MONITOR: SFC G.A. White

TEAM 3 (Live Fire) DRIVER: Cpl. J.W. Sage Jr.

MONITOR: SFC M.E. Prichett

TEAM 4 (Corridor Depends DRIVER: SFC R.R. Kasperski
on Transmission
Site) MONITOR: J. Ickler (SAIC)

30
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SAIC TRANSMISSION TEST
CHECK SHEET

ACTION REQUIRED ASSIGN TO DEADLINE DATE REMARKS
COMPLETE
RECONFIRMED

---------------------------------------------- ------------ IWl

Transmission approval Ickler 20 Aug 13 July verbal,
requested J. Ickler

Range requested Ickler 15 June 13 July verbal, LTC
Fitzgerald

Approval for Ickler 20 Aug 16 July verbal, Maj.
transmission----------. York

Approval for range Ickler 20 July 13 July verbal, LTC
Fitzgerald -

Transmitter Con- Birney 21 May 31 May 25 W, 8 db,
figuration Finalized Ant.

Crystals ordered Birney 4 June 5 June 148.825 MHz

Transmitter requested Birney 6 June 11 June

Transmitter received Birney 24 Aug 10 Aug

Encoder requested Birney 6 June 11 June

Encoder received Birney 2 July 7 Aug

Pagers requested Birney 6 June 14 Aug .

Pagers received Birney 12 Sept

Support requested

Helicopter Ickler 8 June 19 June Need to
reconfirm
for later
dates ,'%" '-

Vehicles Ickler 8 June 19 June U -

33 Enclosure 3
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Personnel
Army Ickler 8 June 19 June U

Motorola Birney 8 June 11 June "

SAIC Ickler 8 June
Other Ickler 8 June

Maps Ickler 8 June 19 June

Logistic Support
approved

Helicopter Ickler 22 Aug N

Venicles Ickler 22 Aug 4 L1
Per sonnel

Army Ickler 22 AugU
Motorola Birney 22 Aug
SAIC Ickler 22 Aug
Other Ickler 22 Aug U

Maps Ickler 22 Alug33

hntenna mount Ickler/ 8 June 8 June
fabricated Birney

Antenna available Birney 2 July 2 July

Preliminary test of Birney 27 Aug 27 Aug
antenna erection
procedure and
equipment *

Reservation at Richmond 27 Aug 17, 18, 19, 20,
Motel in Barstow 21 September

Howard Johnson
6 rooms

34 A
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A4.0

T.ST PROCEDURES : .,-
This attachment defines the sequence and procedures to be
used in the test. The test will be performed by a
"Transmitter Team and, six Monitor Teams. The Test Director
will provide coordinacion and a central point of contact.
There will also be logi.stic support requirements preceding
and durinS the test. Table 4-1 is a schedule of the test
events.

The Transmitter Team ,onsists of the following: •iL

Joe Birney - SAIC Team Lea4 -_

Jerry Wilson - SAIC Technical

Mike Mosher - Motorola Sales Manager

Robert Roth-- Motorola RF Specialist-"•

Rod Reid (Power Technician, AMEX)

The Transmitter Team will be equipped with a rented enclosed
truck. Communication will be provided by a Motorola radio
a,.d an SAIC radio which can tie into the telephone system.

There will be four Monitor Teams. Each team will consist of
twc peoplet.

Team leader/map reader/recorder (S•,IC or Army 2 from each)
Driver (Army)

Each Monitor Team will be equipped with a 1/4-ton, 4x4 truck
(jeep), a VRC-46 radio and a pager receiver, and adequate
batteries for all day operation.

For the flights to and frow Mt. Tiefort, transmitter
fiuipment will Ie loaded internally in the helicopter by the
ti.ansmitter tear subject to instructions by the aircraft
coiumander or crew chief.

A4.1 Events Prior to 17 September.

During the week of 27-31 August, Joe Birney will assemble
and test equipment in the test configuration at the Motorola
facility in San Diego. The transmitter, computer driver,___
encoder, and all pagers will be tested as a system.
Administrative radios will also be checked. He will then

35 Enclosure 4
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supervise packaging of equipment for transport to Ft.
Irwin.

Prior to 17 September the Transmission Team leader will
personally reconnoiter each transmission site to insure that

4access, sufficient power cable, and other needs are
available.
A4.2 Events on 17 September (Monday)

At 09:00 the Test Director will brief Army members on
monitor teams and confirm that all equipment is available to
the monitor teams.

From 11:00 to 17:00 Army test participants will correct
deficiencies detected during the briefing. At 15:00 the CIS
the test director will check with all the transmitter teams
as set up for the following day.

From 06:00 to 12:00 the Transmitter Team will load its
equipment and transport it to Ft. .- cwin.

From 12:00 to 15:00 Monitor Team will set up the antenna at
Goat Mountain.

4.3 Events on 18 September (Tuesday)

Transmitter Team

7:00 Check in with Test Director at CIS.

7:00 - 9:00 Travel to Goat Mountain, final setup
equipment, prepare to transmit.

9:00 - 15:00 Transmit from Goat Mountain with
one tranmission at each five minute interval.

15:00 - 17:00 Load equipment, return to CIS,I h.prepare for following day, report
on operations to Test Director,
secure equipment.

"Monitor Teamsf 7:00 - 8:00 Secure and load equipment.

36



8:00 Check with Test Director at CIS.
Pickup pagers, batteries, commercial
radios.

8:00 - 9:00 Travel to initial monitoring point.

9:00 - 15:00 :4onitor while following prescribed
routes.

"15:00 - 16:00 Return to CIS, provide written and verbal
report and overlay to Test Director.
Prepare for following day operations.
Turn in pagers, batteries, commercial
radios.

A4.4 Events on 19 September (Wednesday)

Transmitter Team

7:00 Check with Test Director at CIS.

7:00 - 9:00 Travel to LFA 1, set up equirment,
prepare to transmit.

9:00 - 15:00 Transmit from LFA 1, with one
transmission at each five minute interval

15:00 - 18:00 Load equipment, return to CIS,
report on operation to Test Director
prepare equipment for helicopter
transport, secure equipment.

"Monitor Teams

Same as 18 September

Tracking Teams

Same as 18 September

4.5 Events on 20 SeptemberlTh-Ursday)

Transmitter Teams

6:30 Check with Test Director at CIS

37



i 6:30 - 7:00 Load equipment, travel to helipad.

"K 7:00 - 7:30 Load equipment for internal
transport to Mt. Tiefort.

7:30 - 8:30 Transmitter Team and equipment
delivered by helicopter to Mt.
"Tiefort.

8:00 - 9:00 Set up equipment at Mt. Tiefort
on NASA site.

9:00 - 15:00 Transmit from Mt. Tiefort with
one transmission at each five
minute interval.

15:00 - 16:00 Take down equipment and deliver
to helicopter pickup point.

16:00 - 17:00 Load and return personnel and
' -. equipment to helipad.

S17:00 - 17:30 Return equipment to secure storage
area. Report to Test Director.

Monitor Team

Same as 18 September.

A4.6 Events on 21 September (Friday)

"Friday is a make-up day in event tnat weather precludes
flying on Thursday, or occurrence of other delays. If there
is no testing required, the day will be spent in preparing
"equipment for shipment to San Diego, or storage, and
returning borrowed equipment. The Test Director will
determine what is to be done on 21 September and inform each
team leader when he checks in at the close of business on 20
September.
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"COMMUNICATIONS

A Communications operating Procedure with frequency, call

signs, and operating times will be arranged on 17 September.

Communication will be provided using Army VRC-46 radios and

radios provided by Motorola and/or SAIC.
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MONITOR TEAM ROUTES AND REPORTS

Monitor teams will fellow routes indicated on nap overlays
which are provided. In areas which have S 21n
roads,, the team should make side trips off thi roads to test
reception in draws and ridges where field simulators might
be used. The side trips should be made whenever it appears

i that line of sight conditions are changed significantly.
Side trips should be made about every two kilometers along a
road, and should normally be about one kilometer from the
road.

Notes should be taken on the reception. The route along the
road should be marked with a solid line. Mark places with
adequate reception with an X, mark places with poor
reception with a 3. Write in notes which may be of
intert-st. For example: 'No reception in draw, but good
reception 50 yards away on ridge.*

Make sure that your batteries are good. There is a signal
"on the pager to indicate when batteries are low. Please
note when you had to change batteries and record this in
your report.

Julius Ickler will be in the field e-ring the tests. If you
get back before he does, leave your reports, pager, and
nongoverament radios in LTC Wyatt's office. If you have
observed something that needs to be be changed before the
following day, please wait to see Julius Ickler that
afternoon.

I-'
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ATTAcHM 2 to co _ _ -,
TRANSMITTER I 21 "

MoTrOOLA PURC Radio Paging Stations
Coftxi Duty

USED N*ITH PERtlISSION
OF XOTOROLA, INC. 30.S0 MHz 50-100W

132.174 MHz, 50.100W vedobIe
406.420 MH. 0,.7SW vadabto
450.470 MHz, 30,TSW vadbio
470M12 MHz, 30410W vad
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USED WITH PERI1SSION

PURC Radio Paging Stations 'F L3TOROLA, INC.

fteculptlon Benefits

Admfhad SSbtI D66ii Amt. 1"ced n < e's e~~C t,,e e.orc De'uc-ei 4rhn~a' eibecea
''e~etatcs eit'e *n *'esp stations are built mith staff-.,

* ': ~"'"'~'~e as~~l'r atej for icf 'r'eart eCru-Nnic.cv The frivipst P,,antlitv
C''~C~.s~A. ~'atC' e-l'CnirduCtor leviCeS Ifre used :hrougrl

"* Var-at~e ocwel CUtout cut the station Easily accessible orinted
"* Acisancep1 '-.cnanica' jesion, Af,1 c~rcuit board assembles and cilug -r'

.Ahdc' :'t C~5spmn-c,.e corntrol modxules enhance fast
e3sy maintena~ce testing andi repair

ANSIU~ $90 O'-i' q.rs,.*ran oe o~ ate raoano statiOns orovide o

n*.ýjn 'i 11 ''e' ar-t mýId %,On instant fill 'atea r3n!smit Dover
- r'C~ <:ercoe'atilln meansz onoef CCM~o-

Pn-e- te w,1t1 r7nim,1l ma:,?ntenaCe

00It o d Op WIN Tese 'adoC Cac!"O !2ansmoiters offer Con- Ccp!,nuous duty cceraiton means reifatle
!-,c,;% duty coweai-on owith luil rated 51'imtiCn Ce'forrnance
cower No berfor-ance diewfacltrY even
..mtt' eiCeSS~ve Me -.oitý,Cp ( -~ '0! _ or
ce,essive 'enopfrai,-el + 6CCi

9.-t ;acfeis Vi;w 1cr '-ne tridde Jacktrelds. a-e ntegfate-i 'to the line driver
and sta!-rn nete'-ng and level siettinigs nciduie. elimnina!,ing bulbv mniprcamnorl

T WW WAq 4P~dkq A shoce station can De used for either Tlhe -.meri statilon Can be useC for toneon-
*ene cr. Ninarv srgi-iin tormats Each v o' one anda voice raging; svstens, This
stifco Can acccrmoclate two ton~e 5 6 uit, in tertvenhances ivOctt~t
!one and binarv FSK-NRZ codes with almost anv typ~e of svstem includling

those with visual audible or silent alerting

ft ftw adA chroce of moopm tone 'emove of Tone controi eliminates the nee for

Car" locai controi -s av?-iatie Remote control cosly*f wirerir'e wthi DC Continur'v andC
Oerm"itS station CCrnt'oi over any voice can aiso be usled~ over radito ;nk,; thukS

*raeduenci atc'i Anile modem rontrol is elimrnatirro !-- nerf cr! lea,,ed phmlne
usd'or trinari 1C(3!ca1,crs Local con- 1:nes 8-.nary s~rc Prvides increaseda

t'1i1 C-In *Ne jsed when "eP station 's est'
00 3ed wit-r~i 'CC 'Pei n, !hetrmia

QWA use"Stat~c-s are ava-lanpe in compact Thpce ,nvi rCo-.eppd Cao~phes Vwji main-
Cairets '-at are 1rucded VeP! Vttrc!týQ "Ar- '"Pir (IMI 1ro(eara3re for tears a1nd
enoý.Qn 'r ar'v oll-ce environment For aIre .,! .%.rec' !C C,.cetic or iýc~aicnhiq

C 3OCr cccarC' In weather 'eiitn
o~d'Cabinpt 51 Ivalabi

U J S FUS ~~~~~~P-,a ,i "'Coe pst-anitardj 10 "c" '3C IreWr 'o f' r'vC'
n 'o it- 'e'e "WW IC CýPt -41- C"TC'17 P~- I'- liv P.ý_

viicw for Pa;v' .mnr-va wod rpvacerm,-,t
of Cvtris I 'l-cec'Adrv

fw O NAll stations a3re operated i the factory F~ti-n Ore -ps!-cr "evs emi,-nat rrb-
undle' no'ma; Deratrng Ccrnditons Prior "s*, r Ct-P'sew- d*

to S~' oCr'g" j q" r'

Snx,,cs inrd, -cop ~ a 1C3 1 i 11d The smulcast Control drule brovidies in-
t~~r ev~r'5 *e'S' Cast S~s'er' dtiviuali caqinq station control over the

co""c er tf -e rac" 'e'n-",-- common PF L-"k or o~ther iiudiO vath

-i ~Statons fria be keyedt together !fo 'vi
-~ .simnulcast area coverage, in groupis for
'--r-'. -sectcr control dwoitcaf ions Or individlually
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USED 11ITH PERMISSION
OF IOTOROLA, INC.

husSC ~ SBinary FSK-NRZ data can be transmitted There are no disallowed codes in any tor.
* without minimiun low frequenicy limits A mat Users can send any data message.

data -one -or *zero' snifts the carrier Ire. icluding alohanumeric strings to disolay
7 cuency and hoids it there as lon as neces- ocaers wvithout restrictions Without true

S sary After the complete data message is XC esoonse. messages could be lost
transmitted. the carrier returns to the ore. dlue to data *sitc ion and av:erage center

I ~ rlff clS. center frequency tor voice messages frequency drift

N~ ~A standard reference oscillator with A standard frequency refer ence r educes
* ~ . ±0000002% tempwerature stability and telong factory lead time normally re-

000 oo oi er year aging rate precisely quired for nigh stability oscillators Cut to
Controis frequjency mn Simulcast mrodels. specific frequencies The high stability
independent FS1K Plus and minus devwa provides low simulcast distortion for voice
tlion adjustments along with true DC nrA6 messages Independent FSK deviation ad-
ulatlof. allow the carrie to be offset for lustmeflts reduce signaling errors in

- 'binary signalting and to be on precise cen- binary messages Thus, the synthesizer
ter trec o oiemsae rovides optimal Simulcast performance

for systems that mix tone signaling,
~' 4-~4~~binary signaling and voice messages

.4-1~i g ~A plug in card alters audio resoonse trom This type of response Prof ile is better
the standard 6 0B per octave ore. suited to tone signaling than are ore-

* ~emphasis to tflat response enahasis schemes The danger of lost or
- ~"talsed- tones is greatly reduced

S A plug in card. in contuction with the ttat Voce actuated response eliminates the
few ii audio module allows the station to auto- need for separate phone lines for oaging~ ~ ,$, ~ matically switch between flat and ore. signaling tones and audio

> emphasized audio for totie and voice pag-
fing when using 2 or 5i6 tone signaling

'V ~ An internally mounted AF wattmeter 5 Allows in system measurement of forward
available on all models as an Colton and reflected power

ii2 <~ Internally mounted meter measures all This notion greatly simplifies station
~j) essential circuits mnetering and tuning

M Link receiveir option is available installed This caption offers an alternative to wire-
4 ~in a standard paging station Option fin- line transmitter control In addition to its

M) Mi cludes flat receiver and transmiter cost-effectiveness. a link receiver pro-
9'audio as well as Digital Pirivate-Uine" vides improved audio to the system

* .-. . coded squelch "Digital Private-Line" sm~ulch reduices
"skitta interference

10 solid state design gives you a h4girtiy The monitor receiver is requjired to ore.
rel anbelaieentestto i gvnae~ iblereceiver Excellent selectivity meios vent co-channel interference between~- ~users Dick up cropler signals The mn~itor users sharinq the same channel in a

th Ie link receiver is not used) or in a .
4 . S separate 19* rack mounted-criassis i

,-7 M7 "r;

A A contact closure is available to cecntrm Tiiis feature r'elos orovidle the most
S proper tra,,srmitter bower and audio effic-ent and reliable c~aqing service

modulation0oois, todlay
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USED WIITHI PER?:ISSIo;
PURC Radio Paging Stations O F 1.0TOROLA, INC.

Performance Specifications
General
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ATTACHMENT 3 -. ..

EqCal 5": itemMODEN PLUS e- , %c

MOMODEN Plus
Microwocessor-Controlled

communhcations P gn n o eSponsor ,.ehPagin Encoder :
1984 Olvmpic Games

USED !'ITII PEP-.ISSIOd
OF ..OTOROLA, INC.

Motorola s reliable, microprocessor-controlled paging encoder is a completely selt-contained control point package which
provides either local or remote control of base stations. Control of one local or two remote (tone or tone-plus-binary) stations
is supported. Providing service for up to 2.000 users with up to 4 addresses each. the MODE N Plus generates ALL Motorola
paging signalling type9s. It signals tone-only. tone-and-voice, numeric and alphanumeric display pagers.

FEATURES: e Microprocessor-Controlled
*Multiple Mixed Coding Types o Self-Test Diagnostics at Power-Up

it Display Pager Encoding e Key Lockable On Oft Switch
"* Supervisory Control Point Operation it Keyboard Mod*iabl&e System Configuration Parameters7"
"* Intercom * 1 2VDC Operation with an External Emergency Battery
it Tone and Display Message Memory Oueue it Random or Radio Coded Group Call
it 2.000 users 4 Addresses *Control of Two Radio Channels
"* Tone. Binary. (Local or Remote). Binary&

'Abce (Remote Only). Base Station Control OPTIONS:
" Local Lockout a Line Operated Transmit Lockout & Control (LOT I)
"* Large 16-Digit Liquid Crystal-Display it Alphanumeric Expansion - RS232 Dual Ports

with User Prompts for Full Alphanumeric Capability
"* Two Contact Closures tor Alarm Pagers *Modem for dedicated or Dial-Up Remote Video Display

Terminal Message Input

47
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USED "ITH PERVISSION"
MODEN Plus Paging Encoder OF MOTOROLA, IN!C.

FEATURES DESCRIPTION BENEFITS

Multiple Mixed Coding Types The MODEN Plus product signals tone-alert Permits use of existing pagers while upgrading
tone-and-voice and display pagers This to newer faster sinalling units More user • *.i
ncludes all Motorola 2-Tone 5 6-Tone and capability more system capacity and more

Golay: Secuential Code IGSCI pager types el'ective use of air t:me are achieved

2.000 Users 4 Addresses The MODEN Plus has the ablity to signal up Can be used in small to medium paging
to 2000 users w,,h up to four addresses each environments

Tone. Binary, or Binary and Voice Local control sia harowire or remote control Complete installation flexibility providing the
(Local or Remote) Bass Station via ded;cated phone tnes is orovided by the most cost effective solution for your individual
Control encoder Binry and voice base station control controi ;ine needs Provides a complete control

ýs also provided point and or back-up 'or a dial terminal

Local Lockout The MODEN Plus can sha'e a common base Effective sharing of dedicated lines that drive
S.ta:ion When the Channel is in use, the encoder a common base station when muli,ple encoders 'I%
locks oul disabling its operation until the channel are located within one facility
is clear

16-Digit Display with User Large 0 5 LCD readouts reduce operator fatigue Human engineered for simplicity the encoder
Prompt* and chance of error Tr- encodel prompts the enables your dispatcher to quickly and efficiently

operator for the data entr5 sequence, and handle paging calls Error is reduced and the
verifies proper format valhd characters and readout provides positive feedback via display
message length of the encoded pager number and data

User Modifiable System Enceder modifiable parameters inclui e pager Easy modification of configuration parameters.
Configuration Parameters tippe; codes and radio channel by 100 s digit protected against unauthorized changes No

aiarm page numbers and TCU type Password need 'or fa.ctory reprogramming as system
protected access to key parameters Internal grows or as pager mix changes
back-up battery retains configuration
parameters during extended power loss

Two Contact Closure Automa:lc pager signalling when burglar alarm OucsK notification 0o an alarm condition, even
Alarm Pages system and or lire alarm system activates Two tr unattended buildings

encoder Peyboard programmable pager
numbers to alert guard Each alarm has a unique
siren tone which is transmitted

Microprocessor-Controlled The entire operation of the encoder is controlled Easy to use Provides increased functions it e ".-
via a Motorola MC6809 microprocessor The complex coding schemes, multiple code types.
general operating characteristics of the encoder prompts. etc I Replaceable ROMs allow the
reside in replaceable ROM Programmable unit o grow into a more complex system Internal II .
memory allows field selection of customer battery back-up preserves configuration duringoperating parameters power loss

Self-T Tet Diagnosticsi When restoration of service occurs after a power The system operator can be assured that the
at Power-Up loss. a'nd at initial turn-on the microprocessor encoder isfunctioningcolrectly. orquickly initiate

immediateiy checks to see that the encoder is action if repair is required
functioning properly

Key Lockable On Off Switch A key is used to turn the unit on and off Eliminates unauthorized terminal usage

D.C. Operation with External Retention of service during AC power fail The encoder will still operate when power is
(Customer Supplied Badtery) conditions lost by sitChing to an external D C source
Source

Numeiric Display Paging Nunieric display pagers can be signalled and Allows di;play of telephone numpers or special
up to 24 digits can be sent Special alphabetic codes on the pager Adds display paging to an
characters can be sent to those numeric display existing system
radios with this capability

Alphanumeric Display A limited set of alphabetic characters is available Allows short spelled out. messages mrom the [7
Paging on the encoder keyboard Full alphabetic encoder keyboar6 to Numeric and Alphanumeri:

capability requires the alphanumeric expansion OPTRX pagers
Option and a video display terminal iVDTI

Tone or Data Display Momnry Up to ,0 tone-alert or display pages can be The stored pages are automatically sent wren
stored until the radio channel is available the channels clear The operator does not have . .

to wait to input calls

Two-Channel Operation Contironi i two separate remote transmitter lines Easy addition of display paqdre( on two radio -
;s pos, tle PiqPs art automilically directed channe's Pac.ers are programmed by tOO1 s

to the correCt chanrre gIroup to the correct-C chinnel by the encoder
configuration

Control Point Operation Tthe neessa,iry ý CC requirements ior a icensed Up to 5 Other dispatch point encoders can
,oritrOi point ire ()riitelt such is supervisory operare in paraiel to the contro: point No
,ikeovef a•nd viuar ,iicatton Of transmit lddt!ional controli ronsote is reltured Thrp
lonv tfons I:",ri.0h' I the dispatch poirnts is encotdr (-an Serse Iscon-'otponrt wrhlebacking

tirlisItrld lUp .i dial terninal

Random Make Up Group Call Up l) tnill- i t 'I iit-rs rrri be tied R II" aiftir'q• mai spe _ilxroups GroUp n tl'irs..
f,'t ill -, " v K,et• W tI one paqllnq irlrriper irjsV rtý ýj.tI ledj .itt ihanqes -n f 11,.0

Grioup, rliv ne , O ,ired *o provide more thin Od,111r)
15 pi '#s ppi qtrtp _.v
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USED 2ITrH PERCISSION
OF ..-OTOROLA, IN'

Video Display Terminal (VDT) (Motorol or customer provided)
are used with the Alphanumeric expansion option to provide
full alphabetic message capability%

FE1URISR DESCRIPTION4 BENEFITS

Automatic St1ti 8 "ideftifCat~ Up 10 10 Morse code characters and ihe time Removes fte requirement for operator manual
between automatic transmissions are keyboard station denrifcation.
programmable for each of 2 radio channels.

PL or OPLM, 'inio £ iboem The PL monitor button enables removal of PL Eliminaiie disturbance of co-user two-way
Control squelch for channel monitoring. Transmit PL is receivers during pages but permits talking to

removed during paging transmissions and lelt them when desired
on during two-way conversation

Automati or Manuel %tie The encoder can be configured for either voice Allows system to be set up to match user
71rinnemlsion paging followed by a preset talk time, voice reqvirements. Eases operators job.

operated talk time or manual push-to-talk
control.

W11111a111e1 Sur"e Protetio Both the AC input lire and the base station Reduces possibility of damage to the encoder
control line are protected against high voltage due to liqhtniig or input line voltage induced
transients voltage spoke..1.e

"*Madet ack Allows use of convenient operator headset Reduces operator fatigue and permits ease of
instead of the desk microphone accessory dispatch Particularly useful in high traffic

systemn.

OPTIONS DESCRIPTION BENEFITS ..-

LOTL (Line OFeae 1hanjunit The MODEN Pius can snare a common base Eflective snaring of dedicated tines that drive a*..
Lockout) station When the channel is in use the LOTI common base station, when multiple encoders

senses the control signal i-c '0 locs out the are not located within the same facility * .

encoder disabling its operii -,ntwithe Channei
is clear IV

Alpillunuunertc Expankilln An RS-232 intorface a11o,- .T !,*s ideaO Provides multiple inputs for generation of
display terminals to inipicoiim.t~-c o ma be alphanumeric messaqes From VDTs or
local or with moderrS dedicated (,or lt-ut. computers emuiatinq a VDOT
remote inputs
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USED `IT PER!.ISSIurP
MODEN Plus Paging Encoder O ;r~LIC

Performance Specifications__________________________
Model: E08PLS 2000~ T

Nuamber Capacity: 2.000 User codes with up to 4 addresses each.

Page Code lllpse: 2-Tone. 5,6-Tone, Golay Sequential Code (GSC)

Paging Ton"e: Adjustable to 5 dBm maximum (a <~3% distortion
Oupu: 3 d~m fi 300-3,000 Hz. reference 1.000 Hz into a 600 ohm load:

6 dB per octave de-emphasis or flat response.

StaWdlty/Acctrr~c": 0.0 15%, 0*C to * 50*C (25*C reterence). 4

Channel Monftot Audio: I1W Oz -15% distortion. Volume contrcl settable.

Dlmenalorki: 4'x15'x10"(102x381 x264 mm) (Height x Widthsx Depth)

Opehg Ti~mparsture Ranglle: X*C to + 50*C Ambient. 25CC reference.

MVght 10lbs. (4.54kg)

Suppty ~bfga 117 VAC 5060 Hz: 12 VDC; 230 VAC Field Settable

Ploaer Consaumption: 50W

Nhnamlittar Control. Remote! Tone or PURC (Paging Universal Remote Control) binary remote control, one or two
transmitters. Local. One transmitter. (PURiC local not available.)

Alarm Page: Two remote closure activated pages. Alert coous settable
to any two addresses. Separate audible siren tones transmitted for each.

Group Call: Random: Maximum of 5 groups with up to 15 random addresses.
Radio: Motorola "Tone W and GSC group call.

Memory Up to 20 tone-alert or display pages of 24 characters each.
Longer messages take up more than one memory location.

Autlomaetc station Up to 10 characters per channel with settable
Identifler: transmit interval time.

VIoie pagp: Manual push-to-talk. pre-timed (settable).
or voice operated transmit.

Diaplay Page: Basic unit provides the tollowing alphbbetic characters, in addition
to the numeric, for transmission to OPTAX Display Pagers:
A, B. C. D, E. F, G, H, 1. J. L. N, 0. P. S & U

Full Alphanumeric Expansion
Porte: Two

DNS: RS-232C Signalling, 7 bit ASCII with start, stop bit, odd parity

Raft: 150, 300. 600. 1200. 2400. 4800. 9600 Baud rates, selectable

Connectdon, VDUI: Hard wire local: 4 wires. 50 teet max. Zi
Remote- Bell 103 modem or equivalent, 300 baud rate

Bell 212A or equivalent. 1200 baud rate

linpult Devkcai : VDT or computer, emulating VDT, per Motorola defined format'.

For full detaiis refer to thle MODEN Pius System Planner &tP81O26C35-A

WhtvrMotorola sells. our pircduct is 11Ak moTo ROLA
backied by service. in teUS.we have 900 1301 East Algonquin Rd.. Schaumnburg. Illinois 60196 %~'
authorzed or conlpainy-owned centers in 1312) 397-1000
addition. our products are serviced throughout
the world by a wide network of company or Specitications subtect to change without notice,
authorized independent ,..irbutor service -. Motorola. and MODEN Plus are trademarks of Motorola.
organizations Inc. (84061 C P

Printed in U SA. c 1984 Motorola, Inc R3-5-96C
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ATTACHMENT 4

6 dB or ANTENNA DB-224
• 9 dB GAIN 118-174 MHz

BROAD BAND GAIN ANTENNA

MODEL DB-224 is a high gain, light USED WITH PERMISSION
weight, high strength antenna for use OF DECIBEL PRODUCTS, INC.
in the 118-174 MHz band. It is factory
adjusted and checked for 7--inimum
VSWR over a wide band of fres~uencies. Ai
Clamps for top mounting are supplied
with the antenna but an additional side Simeipi but s.cure stanlesssteel bendiri• clamp @flows.-"jo'

mount kit (Model 08-5001) must be or- an ey ch from
dered when side mounting the antenna. , otffsto --s -

OPTIONAL RADIATION PATTERN. The \JI• ,y
radiation pattern of the 08.224 can be
easily cJanged from a 6 dB gain omni-
directional pattern to a 9 dB maximum
gain offset pattern, or from an offset
to an omni-directional pattern. When -:••
the four dipole elements are positioned (---
evenly, every 90 degrees around the Molded connections fo,
mast, a circu'ar radiation pattern re- • operatio

sults. When all four dipoles are in line 'ka"
(collinear) along one side of the
mast the antenna has a directional
characteristic. .
BANDWIDTH. Through the use of fold- n/IT
ed dipole elements and binary cable (III\
harness, the D8-224 has an excep. Unique center spike p, t
tionally broad bandwidth. Performance pIe, en htso, fm r ,ment twocoSf e trl i onl fo eel tlli.

characteristics (gain, VSWR) are essen- tit. before instal

itally constant over a frequency range
of 10 MHz or more. This permits the \ ,J-
DB.224 to provide optimum perform- DB.224"
ance when used in either single or (offset pattern)
multi-frequency systems.
TWO PIECE MAST. For ease of handl.
ing and to facilitate shipment, the mast
is made in two sections. Assembly of .-
the sections is quite simple and re-
quires only the use of ordinary hand
tools. The unique center splice assur i 3o-e

proper alignment. (See illustration). ~ .

LIGHTNING PROTECTION. Superior
protection against lightning damage is
provided by the aluminum mast with
pointed top cap which provides a posi. -
tive low resistance discharge path to
tower or ground system. The radiators
are operated at DC ground to provide . ...- ,
further protection against lightning
and static build-up.
SPLIT VERSION. A split version of the , / /,\ \-.* -,,
DB-224 is available in both omni. " ,
directional and offset radiation pat. 21 .. ,.'-
terns. Essentially it' amounts to two 3 low
dB gain omni-directional or two 6 dB '-,irizontal patterns illustrate the maximum
gain offset antennas on a single mast. gain of the DB.224 (6WB) and DB-224E W.7
Separate feed lines are provided to the (ad) with respect to a half wave dipole 08.-224
two antennas. (0d8 level). (omni pattern)

*. *,****°

51I. "., ".,.N
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Fivre I SDEM USED WITH PERM:SSION OF
SIEM UNTING DECIBEL PR DUtTS, INC. BANDWIDTH

When the DO-224 and DO-224E antennas are mounted to In the frequency range 118-144 MHz the DB-224 is man-
the side of a tower the horizontal radiation pattern neces- ufactured to order at the specified frequency. The band-

(Usanly becomnes distorted. The patterns shown below indi- width is approximately ±t 2% of frequency for a VSWR
cafe, the typical pattern shape of the antenna sieless than 1.5:1.
mounted on a tower with an 18" to 24' face using the In the frequency range 144 to 174 MHz the D8.224 is
0B-5001 Side Mount Kit, available in four frequency ranges from 144 to 150 MHi.

150 to 160 MHz, 155 to 165 MHz. or 164 to 174 MHz.

an D-24 is a split version of the 06-224. It consists.

esetalof tw ndependent antennas on the same
mast, each with a separate feedline terminated at the

- ..-.- .bottom ofthe mast. Each ante~ina has 3 dBI gain in
an mnidirctinalpattern (DEI.224S) or 6 dB gain in

. an offset pattern (DB.224ES). Each antenna may be
used omrni-directionally or directionally without regard

*~ ,, . ,,to the other. Isolation between the two antennas is

35 dB or more.K',ELECTRICAL DATA
ARange ....... ........... 150-160 MHz
9Range ....... ........... 155-165 MHz

09-224 (ormm) mounted on side of tower C Range ....... ........... 164-174 MHz
D Range ....... ........... 118-144 MHz*
E Range ....... ........... 144-150 11ifzo

Bandwidth (150.174 MHz) .. ........... 10 MHz
VSWR ......... ....... ........ 1.5 to I or less
Nominal impedance ............ ...... 50 ohms
Gain (over half wave dipole) 60dOmni pattern..... .. .. ........ 60d

AOffset pattern .......... ......... 9.0 dBt`ý U Maximum power input .. .... .......... 500 watts
Vertical pattern bearmwrith

(half power points). ............ ....... 16*
__ Decoupling between antenrnas

Lightning protection..... ....... .... Direct ground

Standard Termination: Captive Type N male attached to_sr , ýend of flexible lead. Other fittings are available on special

OB-22Radatin elements .,lne awa fro th tower3 Aluminu
*Gain ~ ~ ~ ~ ½ 00d withidt .r eue nte181058"z wall.

7.. M~~~~ounting fclyfo eamps....... .Glaie stl

Laterialtrst: t10 p
(40t upef flteuiaet.........12T 6 A lbs.nu

Benin momen at toph clampwalK OB.224E.~' O eleent pointe toar the toe ata00mp

(40a psflate equivalent) .. ........ ... 102 sq. lbs.I tThe 00.5001 Side Mount Kit positions the antenna ap- Wind ratingai
proximately 18- from the tower and consists of an Survival (w/o ice). ........ ........ 100 mphupper sway brace, lower bracket (both galvanizes' rni Survival (112" radial ice) ....... ....... 74 mphthe necessary hardware for attaching the bracket to Overill length (150-174 MHz) ....... ..... 255 in.round tower meml.ers up to 3" 00, or angular members Shipping length. ..... ....... ......... 148 in.up to 2" on a side. Other size clamtps can be suppliedNewegtwclms. ........ '2 b.
on special order. Ntwih wcap)....... :2ls

Shipping weight (w/clamps). ..... ....... 4.8 lbs.

ORDERING INFORMATION Mounting Clamps (08-365) are supplie-1 with the antenna
and fit round tower members up to 23/4" 00, angle mem-

OB-24 Atena, crcuar attrn Seciy eactspecial order.
DO24 nen.offset pattern frequency(s) or -Top mounted antenna, Wind rating is greatly increased when

antenna is side mounted wihappropiriate side mount kit.
08-224S Split Antenna, circular frequency range
013-2241ES Split Anenoffset (and termination if NOTE: The maiefmnical specifications are degraded for the
08-5001 Side Mount Kit non-standard) atnacvrn h i-s ~ ad
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ATTACHMtENT 5 F4 Cat see u
PAGERS/RECEIVERS R3 05 10

MOTOROLA ENVOY
Tone and Visual Alert

73 Official RadioRai
Parg ov tt. RdoPager
19 Olyvmpics Binary Digital Golay Sequential Code

~OO' Four Address
USED WITH PERMISSION 33-37, 41-45 MHz (Low Band)
OF INOTOROLA, INC. 138-174 MHz (High Band)

450-4=0 MHz (UHF)
A "PEOPLE FINDER" Radio Pager

%: FEATURES:
* Tone and Visual Alerting * Removable Clip
* AA Alkaline Battery * Golay Sequential Code
* MEM-O-LERT Deferred Paging Storage * VIBRA-PAGE Silent Alerting Option
* Low Battery Alert * Auto Reset
e Small, Attractive Style * Four Address Operation
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USED WITH PERIEISSION
OF HIOTOROLA, INC.

s 'i III

. The ENVOY tone and visual alert
~j radio pager provides fast one-way

4 communications, high reliability, and
"" t;te styling pager user* demand. Ultra-

compact, lightweight, and attractive,
this radio pager is slim enough to fit
comfortably into almost any pocket
or purse. An optional lanyard provides
"users added flexibility.

FEATU. DESCRIPTION BENEFITS

S-. • AA e 1Syle The compact ENVOY radio pager Provides wearing ccmfort in any
weighs less than 4 ounces with bat- position.
tery. Its softly contoured polycarbo-
nate housing presents the profes-
sional appearance you deserve.

" Rems le Clip Your ENVOY radio pager is equipped The pager can be firmly clipped to
with a sturdy butterfly clip which may belts or clothing or used clipless in the
be easily removed. For user versatility, pocket, briefcase, or purse. The Ian-
an optional lanyard is available. yard affords the user enhanced security

in preventing the loss or breakage
of the pager.

AA Alkaline Baltery The ENVOY radio pager requires a Inexpensive and readily available thus
'• single AA alkaline battery for its allowing convenient replacement.

power.
". -y Monitor When the battery voltage drops to a This monitor 3Mert is a convenient

marginal level, the pager emits a reminder to replace the AA alkaline
10-second warble alert. Although low battery at the first opportunity. You
on power, the ENVOY radio pager won't be inconvenienced by an abrupt
will continue to receive pages for lack of service, miss important mes-
several days. sages, or worry about the battery's

voltage level.

C 54
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USED WITH PERMISSION
OF MODTOROLA, INC.

MEM.4.Ur Drrsd If a page is recewd while the PWer Offers the ility to store a peag when
is in the silent poa•on, the pager wil dJs-rs- Wetn a pag might d•mub

"" imediately emit a visual alert for 10 others, the user can sa the pager In
seconds and then store. At a later the silent mode to receve a page with-
time, the user can press the switch to out sounding the aler tone.

Sretnve stored pages. Messages are
also stored in the 'on position after 10
seconds for audible and visual
retrieval at a later time.

Loud Cl Alot Tom The ENVOY radio pager offers 84dB Alen tones will be loud and dewr, even
sound pressur leve at 12 inches in areas with high ambient noise.

IThe eleco design of the ENVOY Users will en, y longer intervals of
radio pager ryimizes the amount of pager service before replacement of
current consunmpton required for the battery.
operation.

OPERATIONAL FEATURES DESCRIPTION BENEFITS

Tone mid VI"ua Alet When in the 'on* position, the The ENVOY radio pager allows for the
Motorola ENVOY tone and visual alert flexibility of successful ale in
allows you to be alerted simultane- environments as diverse as theatres,
ously by a beep and light indicator, churches, courtrooms, construction
When in the silent position, only the sites, manufacturing plants, and
light indicator is generated. airports.

. Four Address Operation Four separate paging alerts are pro- Provides priority alert capability or
.vded with your ENVOY radio pager. contact with four paging locations,

such as home, office, answering
service or neighbor.

Auto Reeft The page alert automatically resetq Allows hands-free operation and
itself after a 10-second alert. battery life conservabon.

' OPTIONAL FEATURE DESCRIPTION BENEFITS

VIBRA-PAGE Silent This vibrating op.tn uses a cartridge Permits users to silently receive and
• . Csillibtlly with a mercury N-cell battery and distinguish messages from four differ-

vibrating motor whkA replaces the AA ent sources with compWte privacy.
alkaline battery.

RELABILITY FEATURE DESCRIPTION BENEFITS

Accelerated Lfe Tet The unique Motorola Accelerated Ufe Motorola's ALT assures product
Test is a proprietary process devel- reliability.
.ped to simulate five years of field suess
in several weeks. Motorola pagers
are subjected to the ALT process - in
design, at preproduction, and during
their product life cycle.
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USED l!'ITH PERIISSIONJ
ENVOY Tone and Visual Alert Radio Pager OF 1.0OTOROLA, INC.

Performanc Specificatins _ _ _ _ _ __ _ _ _ _ _

Me" Series: A01 GAC466SAA AO3GAC466SAA A04GACA6ESAA
P m~ileemy 33-37 MHz - . 138-174Mli" 450-480MAHZ

__________________________41-45 MHZ
Stb.: 2 71r -205'-071' 2 78" . 205'.*0 71' 2 76- a2O5' xO 71

t!!hemiC11p (7 06cm4 vS 20cm xI $"1l (706cm x 5 20cm 1 1 90cvl 17 06cm . 520cm v I 80cM)
10111: 2 19 Ounicel62 grwria 208ounlcees 9 grarns 2 19 ounces W ramsIe

BM" Comnwef One 1 5 VolIt AA Size One 1 5 Volt AA Size nl5yo AS
Disposable I AkASIWW Diwouable (AlhalnolOsoaiel)awe

f tp"i (81IN1111 0 hewn per d" About 14 weeks About 19 weeks About 19wek
46 l ,4011g11W69k.40.18 (6 Weeks WrthouA battery saver (8 weeks wffw biirmy 115511 (8 weeks withou bilOW v las1)

PWWCemsawigllf: 7 2ma12 Sr-a Standyl 7 2ma (I 6n~a Slandby l 7 2ma (I Sin Sta~ndby)

000CNTW 4 4 Calls per second 4 4 "ais per sacn441Calls per second
~~ Golay Sequersi GoLay Seunta Gotay SequenhaI

Al01111C11111101mlleGOWW.u 860 nwlual CSa 4d HZ5 B mnm at 30 84z 60A d8~il at -2

AbW Tome Laiqlft 10 seic -0S soc unless reftially rese 10 sc 05 sac unless manually reset 10 sac -0.5 sec: unlessI iarkiualty reset
A;WeWd qwm J 3200 HZ 3200 Hr 3200 H1

Sup~~a~A SesceM MOTOROLA
Wile~reverS-= sooioa els. our produict

64 evs~o~e is baicked by service In tie U S,. we
have 900 authlorized or company- 1301 East Algonquin Rd.. Schlaumburg. Illinois 60196
owned cenlters In addition our (312) 397-1000
products are serviced throughout
the world by a wide network of Specifications sublect to change without not".e
company or auttlorzed independent W oorola. ENVOY. MEM-O-LERT. PEOPLE FINDER.
"itnbutor servic organizations and VIaRA-PAGE. are trademrs of Mollorola, Inc

(8405) C P

Prntled in U.S.A. 1W14 40"nra. Inc R3 5 104A
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(•) MOTOO-LA BPR 2000
USED WJITH PERhISSIO4 OF Display Radio Pager
,.OTOROLA, INC. Binary Digital, Golay Sequential Code

Dual Address and Numeric Display

Features"

* Full 12-Digit Liquid Crystal
Display

* Top Mounted Display for
Easy Reading
D Dual Source Identifier

0 Microprocessor Decoder
e Four Dynamically Allocated

Message Memories
& Duplicate Message Detection
* Available with VIBRA-PAGE

Silent Alerting
e Rechargeable Nickel-

Cadmium Battery
* AA Alkaline Battery
* Temperature Compensated

Display
* Low Battery Indicator
* Light for Night Viewing
* Available with Charger

A PEOPLE FINDER
Radio Pager

i;
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USED 'ITH PER;ISSIOI,

BPR 2000 Display Radio Pager OF 13TOROLA, IBC

The BPR 2000 Display Pager will receive and display numiefiC
messages ot up to 23 digits tms allows telephone numbers
part numbers or coded messages to be sent to the Dager The
•information display gives you greater uittt, than an ordnary
tone alert caqer Tns gives vou rTo)re reoaPle commun catons
escec a y n nosV envronments
ThiS ign qjaity communicatons dev'ce .ncorporates LM
Motornla s most advanced mcrocrocessor Iecnno3o0V along B 5urrON
*.In the same hgh performance receiver proven ,n Motoroca s
DoPuiar BPR 2000 series tone-and-voice and tone aiert oagers
its rugged mechanical design assimilates the oroven features ALlR17 -1 'I'YPICAL
ot the BPR 2000 famly of product TO acheve a superor NOSCATOR 112,10 095PLAY
degree of dependability the BPR 2000 display pager has met -

rigorous reliability standards and stringent quality controls at all
stages of design and producticon You can rely on the 8PR 2000
display pager to receive your message. save you t me and
riaximize your efficiency

... :tpt.on Advantages

UJ- sd Umgme Whenever a new page comes in a unique Even it you turn off the alert tone the next
"h"checkerboard' pattern appears on the time you look at your pager. you : know

display until the "read switch is you ve teen paged
doeressed

Aggnd IRA The alert will slop after eight seconds or It your hands are occupied when you
can be manually reset betore eight receive a page. it isnt necessary to
seconds interrupt your activity to turn ofl the alert

.nnuom " Alter a power-up alert and brief display A glance at the pager assures you your
hIc segment check the pager displays the unit .s on

"audio on" symbol and all dashes When
the pager is placed in the 'silent" mode
the "audio on' symbo! will disappear but
the dashes remain

Augomail 0isplay The disp!ay will reset to the "on' mode Operation is simple One push of the
ConIdoluenmad Rmilnt 12 seconds after the -read- switch is ' read' switch and the pager does

depressed unless there are more than 12 the rest
characers in your message In that case
the 12th character will be a lower case -c
to denote continuation The rest of the
message will be displayed when the
'read switch s depressed again or it

wii be automatically displayed after
12 seconds

Ughbd Oiploy A separate switch on the tront of the pager Your messa.ge can be conveniently read
can be pushed to illuminate the display whenever you re in a dark surrounding a

theatre a restaurant a nightclub etc

SUV Poo The "silent switch allows you to turn off In meetnqs or at other times when the
the audible alert tone The alert tone alertng Leed may be undesirable you
display will go Out indicating silen' mode may defteat it yet continue to receive
operation display messages

,ed Nose Whenever a new page comes :n a unique Just a glance at the display will let you
WlINNO 'checkerboard pattern appears on the know I you ve been Paged

display until the "read Swtlc•h s pressed

VVVA.ME AW" The pager can be ordered equipped with With tnis model :t is possible to receive
"M " a minature motor that causes Ine pager to information immediately and discreetly

v~brate when a message is received in the This feature is avaiiahe with either tne AA
Sient' mode alkaline or AA nickel-cadmum battery
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USED 1ITH PERWISSION
OF MOTOROLA, II!C.

AA AU000 DOM" The BPR 2000 radio pager requires only The replaceable alkaline battery can be
or A P--mI*' A one AA Al.aiine battery or one AA purchased at virtually any drug. grocery.

rechargeable Nickel-Cadmium Battery for or discount store. a convenience matched
u id ;ts Power The Single unit battery chagef by the battery charging unit for the nickel-

Single Una ailows one pager and one spare battery to cadmium battery The charger is a con-
b be charged simultaneously venient place to store your pager while

prolnging usage life Two L ED's on the
charging unit indicate when pager and~or
spare battery are in charg;ng mode

Laml I Ulf The pager incorporates special battery The AA battery can provide the long
saving circuitry minimizing the arour of service file you want. whether you choose
current consumption required for operation the alkaline or nickel-cadnrum battery

Lm k a f ti When the battery approacnes the end of The pager reminds you to replace or
4Is useful life the pager displays the recharge the battery at your first
"LOLOLOLOLOLO warning: The pager opportunity, but you won't be
will continue to function for several days inconvenienced by an abrupt lack of

service or missed messages

Meu , P !my Only your unique pager code will Permit No one can simply monitor the channel
the display of messages intended for your and intercept your messages. as with tone
pager The data will not be displayed until and voice You control when the message
you depress the 'read" switch is displayed, so bystanders can t

eavesdrop - allowing you more privacy.

230,N1 N sa The pager can receive and display up to a Additional information. such as extension
Como" total of 23 characters number, coded caller identifier. or degree

of urgency, can be appended to a phone
number message.

124D ... . The pager can display 23-character Most telephone numbers can be shown
LCDO Disp-I messages in separate segments of It on a single line and read all at onceand 12 digits each (e g 305-555-4547)

PFOmW Muma e "ne pager saves up to four messages (in Gives you the ability to store up to four
combinations of four 12-digit messages. messages. thus lessening the chance for
two 23-digit messages or one 23 and two missed messages.
12-cigit messages) until it is turned off or a
new message comes in

Dual Scum* The pager responds to two different Calls can be screened and you know
N"f codes and indicates on the display which where to call back for additional

of the two codes were used nformation When the pager displays an
unfamiliar number the source will be

For eample you' office will be identified recognized You can elect to go ahead
by In orelix digit I or your home will be ano call the number or call back to the
,denht:.ed by the Prefix d~git 2 source for additional information first

Tap IkMgw~ Display The top mounted disolav s r'gnt-sdc1e-up The message can be conveniently read
,hen the pager is worn on the belt There is no need to take the pager off and

hold It to read :t croperly

DW Pwmgg In aJdton to 5s message capa. :res !'-s ",ese distinct alerts might designate
oager wII also respond dis an:!* .; en .'-m-oin messages ,ke call your office
tho-address basic tone alert iao-:_ ioid .. '-,"e to De sent quickly

'-"*..• ef.4y and offciently

%hqwul rue •samNd Temperature compensating c rcxi -I rlii ,r •, cod wealner, when the pager
01Di101 ensures tnat the dsplay s hiqh -onira%, u-i I-e display will be read easily

and wide vew-ng angie are ma.nra,'.:i
over tne pager s entire olDeral 09
temperature rin'w

D p lieft VvMmp siscd New message,, Impared to Prevents depletion of memory capacity
messages airt:,. i moernrv If the due to unnecessary storage of duplicated
new message ,. ., sltied messages
message from ,iL.. . ,i t0Me
stored m, essage ,s automat-ca, mved to
the I rst memory location
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USED I"ITH PERi*:ISSIJr;I>
OF MIOTOROLA, IN'CBPR 2000 Display Radio Pager

Pert ormanc SW~Afcations

Modeil: A0 I G84661 or 566' (V eRA PAGEFj A03BC.C4661 or 5661 Ar048CB4661 or 566'
Frequency: 33- 3 7MHz 41 50 MH. '-174 MHZ 450 312MHZ

wi~la~n Safty:4 7 ounces) i34on siandardl model 5 0 ounces) 142gl vlSRA-PAGE mode

Oimenelona: 310x230x084n
j787cm04 84vcw2 13cmi60cub.c~n 197 9cutO cml

Diepi"y: 1?Charac'ers 161n 'ý.ghw*1h a eroetalure ccmpesa~ed LCD d'so),ay
MateMry: (4) 12 characver messages of 12) 23-cnaracer messages

or (1 23-characier rnessaqe and (2,0 12craracter mnessages

Selectvitly: 6~0d8 a!20 KHZ j6008a30 KH.z 95 KHzIn, I b0dj8at 25 KHz

Spurioueit & ege 5508 55aB 45d8

Audio Output) 8308 SPL 1,1 12'
Alert Tone:

FrequencySlebit: 002% from, - IOC~o + 50C OW~5% from 1- 0C to0' 50-C
Power Supply: One 15 volt AA Alkaline Batiery or One 1 5 voi1 rechargeac-e Nickcel Cadmium Ballery

Aseg" e lof Alkaline. w boalery s~ier 13 weeks fthout Battery Saver 6 week s
Altailn Satty:* Nickel-Cadmium WIh Battery saver 6 ireeks Wfhout Battery Saver 2 *eekS

Code Formast: 2a112 Golay Seq~uential Code
ON Rfte 300 8ts sec address 600 8t sec data

Code Capec"t 1 000.000 dtsplay pagers
'Based on three 12.dlgit messages per 8-hour day, 5 days week%

Sli gie Unit Battery Charger%
Model: NILN568A NRN,1273A NRN4272A NLN9961A
kiput: I I7V ac, 50-60 Hz 220V ac. 50-60 Hz 220V ac, 50-60 Hz Chargerwilt)hnoTransforrmer

IChdrger with Floor Transformner Charger wifh Wall Transformer
Outputd: Typical 45 mA wr I 3Vdc

Accowenodatee: One BPR 20300 Radio Page and One Spare Nickel-Cadmium 8ar~erv NLN7057A

F1111111111111111 Full recharge time 12 hours for 40 hours of normal operation
Timei: Par,, recharge!,me 2 5 hours Tor S hours of normal operation

Size: 31. , ',
Vioght: 12 80.? 365q)

heeeMotorola Saft. our product A ) M 0TOROLA
11V001001 is backed by sevice In the US .we i--> 1301 East Algonqui Rd,. Schaumburg, lIlintiss 60196

have 900 authorized or company- 13121 397-1000
owe carnters in addition, ourtpocarn

products ame serviced thrroughiout Spcfctossubject to chiange without riot"e
the world by a wide netwcrk of Motorola. Inc is an Equal -. Motorola. SPR 2000. VISRA-PAGIE and PEOPLE
company or authriozed w ndependentj Employment Opportuniry FINDER are tradermarks of Motorola. Inc 6 t%85
distinbutor service organhzations Aftimatirve Action Employer by Motorola. Inc a Printed in U S A 185071 OP

P.3-5-91E
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